J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 324 199 

A1 



EUROPEAN PATENT APPLICATION 



0 Application number: 88202713.9 
@ Date of filing: 29.11.88 



® Int. Ci/^ B29D 30/46 , B26D 7/08 



® Priority: 14.01.88 NL 8800077 

® Date of publication of application: 
19.07.89 Bulletin 89/29 

@ Designated Contracting States: 
AT DE ES FR GB IT LU NL SE 



© Applicant: YMI EPE HOLI-AND BY 
Qelriaweg 16 
NL-8161 RKEpe(NL) 

(§) Inventor: Oldeman, Robert-Coen 
Klaasboerstraat 20 
NL*8012 DR Zwolle(NL) 



0 Representative: Kooy, Leendert Willem et al 
OCTROOIBUREAU VRIESENDORP & GAADE 
P.O. Box 266 

NL-2501 AW The Hague(NL) 



0 A cutting device for cutting a strip of unvulcanized rubber. 



0 A cutting device for cutting strips of unvulcaniz- 
ed rubber to proper lengths for building a pneumatic 
tyre, in particular a radial tyre, said device compris- 
ing at least one conveyor and a cutting apparatus 
working crosswise with respect to said conveyor for 
cutting a strip of unvulcanized rubber, wherein said 
apparatus for cutting said strip comprises means to 
vibrate a knife longitudinally to and fro with high 
frequency e.g. ultrasonic frequency and means to 
move the knife vibrating longitudinally to and fro 
along a track crosswise with respect to said strip. 
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A cutting device for cutting a strip of unvulcanized rubber. 



The invention relates to a cutting device for 
cutting strips of unvulcanized rubber to proper 
lengths for building a pneunnatic tyre, in particular a 
radia! tyre, said device comprising a conveyor and 
a cutting apparatus working crosswise with respect 
to said conveyor for cutting a strip of unvulcanized 
rubber. 

Each radial pneumatic tyre consists of a car- 
cass with at the inside at least one air-tight layer to 
provide that the air pumped into the tyre not es- 
capes. Furthermore, strips are applied on said car- 
cass to form the sidewalls of said tyre and also 
strips are applied to form chafers to protect the 
beads of said tyre. Also a strip of white rubber 
mixture with a covering strip thereon in a thick strip 
forming a sidewall of said tyre can be applied, and 
after vulcanizing the covering strip is grinded, so 
that a white decoration strip decorates the com- 
pleted tyre. 

All these strips should each be cut off from a 
long strip shaped supply into a proper length, that 
the ends of each strips situated on a building drum 
of a tyre building machine join each other. With all 
above mentioned types of strip shaped material 
said joining is necessary to make the tyre as 
homogeneous as possible, so that said tyre rolls 
uniformly and is uniformly strong, which is only 
possible if each strip at Its splice shows no slit with 
the joint between its both ends. Such a slit in the 
above mentioned white strip is moreover disad- 
vantageously. because in situ of the slit the white 
strip is interrupted and marred by black smudges. 
Besides, said joining is particularly necessary for 
constructing the above mentioned air-tight layer in 
order to splice the ends of the strip or strips in an 
air-tight way to each other over their complete 
width. 

It is known to cut said strips in proper lengths 
along an oblique cutting line by means of cutting or 
sawing discs rotating at high speed or by hot knifes 
which are pulled through each strip at low speed. 
The friction between the unvulcanized rubber and 
the cutting or sawing discs is reduced by moisten- 
ing these discs v/ith high-grade alcohol, but high- 
grade alcohol is expensive and Is consumed rap- 
idly. With hot knives the temperature should be 
adjusted very accurately, because with a too hot 
knife the knife becomes dirty and/or vulcanizes the 
unvulcanized rubber which comes into contact with 
said knife, while with a too cold knife the cut in the 
unvulcanized rubber is rough and irregular. How- 
ever, keeping the knives accurately at the right 
temperature appeared to be hardly possible in 
practice. 

According to the present invention above dis- 



^, ixitv^ivii Mi«9^aiiciuvi wait uc? le- 

moved in that the apparatus for cutting the strip 
comprises means for vibrating a knife longitudinally 
to and fro with high frequency e.g. ultrasonic fre- 

6 quency and means to move said knife along a 
track crosswise with respect to said strip. 

Indeed the application of the knives vibrated to 
and fro with high frequency along their length are 
known per se for cutting thick film of synthetic 

10 material, but application in practice showed that 
this type of knives does not produce the desired 
result with unvulcanized rubber in that among oth- 
ers the fresh cut rubber elements adhere again to 
each other. Moreover, the known installations are 

15 not suitable for the application of this type of 
knives. 

That is why the invented device preferably is 
characterized by means for clamping the strip 
against conveyors at both sides of the cut to be 

20 produced and by means for subsequently stretch- 
ing the clamped portion of said strip during cutting, 
said strip being put back in condition for conveying 
by the conveyor by removing the clamping after 
the strip has been cut to the proper length. 

25 As a result of this the cut surfaces of unvul- 
canized rubber are immediately pulled away from 
each other after the cutting, so that adhesion of 
said cutting surfaces to one another is not possible. 
Some other characteristics of possible embodi- 

30 ments of the invented device are indicated in the 
enclosed sub claims from claim 3. 

These and other advantages and characteris- 
tics of the invention will be further described in the 
following description of an embodiment of the In- 

35 vented device and wherein it is referred to the 
enclosed drawings. It will be apparent that the 
invention Is not restricted to the described embodi- 
ment as shown in the drawings, because said em- 
bodiment is only an example. In the drawing is: 

40 figure 1 a schematical side view of the In- 

vented device in the conveying condition. 

Figure 2 a side view as in figure 1 but the 
device is in the cutting condition. 

Rgure 3 a schematically indication of the 

45 phases of the work cydus of the device according 
to figure 1 . 

Figure 4 a schematical top view of the de- 
vice according to figure 1 . 

so The invented device comprises according to 
figure 1 in principle a supply conveyor 1, an inter- 
mediate conveyor 2 and a discharge conveyor 3. 
The phases of the work cyclus of the invented 
device are shownin figure 3. In phase I a strip 4 of 
unvulcanized rubber is conveyed from a storing 
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reel (not shown) over these three conveyors from 
the right to the left. As soon as a piece 5 of strip 
with the desired length is situated with its rear end 
6 above the intermediate conveyor 2, all conveyors 
are stopped. Subsequently in phase li in figure 3 a 
clamping roller 7 cooperating with the supply con- 
veyor 1 is moved downwardly from the position 
shown in figure 1 to the position shown in figure 2, 
as a result of which the strip 4 is forced against the 
supply conveyor 1 and thereby it cannot be moved 
forwarc any more. Simultaneously also in phase II 
in fgure 3 a clamping roller 8 cooperating with the 
dicchargc conveyor 3 is moved downwardly from 
the oosition shown in figure 1 to the position shown 
in figure 2, as a result of which the piece strip 5 is 
forced against the discharge conveyor 3 and Is not 
movable any more. 

Subsequently, in phase III shown in figure 3 the 
intermediate conveyor 2 is pivoted downwardly 
from the position shown in figure 1 to the position 
shown in figure 2. Afther that, in phase IV shown in 
figure 3 a cutting beam 9 is moved upwardly from 
the position according to figure 1 to the position 
shown In figure 2. In the position shown in figure 2 
the top of the cutting beam 9 lies higher than the 
upper courses of the conveyors 1 and 2, so that 
the rubber strip 4 of rubber is stretched as on the 
one hand the strip is clamped between the clamp- 
ing roller 7 and the supply conveyor 1 and on the 
other hand between the clamping roller 8 and the 
discharge conveyor 3. 

Subsequently the above, in phase V shown In 
figure 3 the knife 10 is moved crosswise with 
respect to the strip .4 and simultanuously the knife 
is vibrated longitudinally to and fro with high fre- 
quency, e.g. ultrasonic frequency. After the strip 4 
has been cut. the cutting beam 9 is moved down- 
wardly in phase VI shown in figure 3 from the 
position shown In figure 2 to the position shown in 
figure 1 . 

Subsequently, in phase VII shown in figure 3 
the intermediate conveyor 2 is moved upwardly 
from the position shown in figure 2 to the position 
shown in figure 1 to fill up the gap between the 
supply conveyor 1 and the discharge conveyor 3 
as much as possible. Finally, in phase VIII shown in 
figure 3 the clamping rollers 7 and 8 are moved 
upwardly from the position shown in figure 2 to the 
position shown in figure 1, so that the strip 4 and 
the length 5 cut off from the strip are free with 
respect to the clamping rollers. After that first the 
cut off length 5 is discharged to the building dnjm 
for pneumatic tyres (not shown) by means of the 
discharge conveyor 3 for further processing, and 
subsequently the strip 4 is supplied further from a 
storing reel (not shown) to the discharge conveyor 
3 by means of the supply conveyor 1 via the 
intermediate conveyor 2 in the phase I shown in 



figure 3, after which the remaining, above de- 
scribed phases shown in figure 3 can be executed 
again. The storing reel and the building drum are 
not shown in the drawings and not described here, 
s because they are known. 

it will be apparent that the supply conveyor 1 
shown in figure 1 comprises a reversing roller 11 
and a supporting roller 12 and where preferably, as 
shown in figure 4, endless strings 13 run over 
10 these rollers. Besides, these endless strings run 
over supporting rollers situated outwardly from fig- 
ure 1 and 4 and a driven, second reversing roller. 
Said strings are from elastic material which more- 
over can be resiliently. 
75 The reversing roller 1 1 and the supporting roll- 

er 2 are rotatably secured in a frame 14 as shown 
in figure 4 and are situated close to each other In 
such a way that when the clamping roller 7 (figure 
2) has been moved into a downward position a 
20 strip 4 of unvulcanized rubber on the strings 13 is 
sufficiently clamped between the strings 13 and the 
clamping roller in its downward position as shown 
in figure 2. The means for moving the clamping 
roller 7 (figure 1 and 2) downwardly and upwardly 
25 again are not indicated in the drawings and also 
not discussed, because for this movement means 
are used which are obvious for an expert. 

Preferably the one reversing roller of the inter- 
mediate conveyor 2 is at the same time the revers- 
30 ing roller 1 1 of the supply conveyor 1 as shown in 
figure 2. Endless strings run over said reversing 
roller 11 and also over the other reversing roller 15 
of the intermediate conveyor 2. The means for 
pivoting the intermediate conveyor 2 about the axis 
35 of the reversing roller 1 1 downwardly and upwardly 
again (figure 1 and 2) are neither indicated in the 
drawings nor discussed, because these means are 
obvious for experts. 

Also the discharge conveyor 3 shown in figure 
40 1 comprises a reversing roller 16 and a supporting 
roller 17. where e.g. endless strings 13 run over 
said rollers as shown in figure 4. 

These endless strings run moreover over sup- 
porting rollers and a driven, second reversing roller, 
45 all these rollers being situated outwardly from fig- 
ure 1 and 4. The reversing rollerl6 and the sup- 
porting roller 17 are rotatably secured In a frame 
14 as shown in figure 4 and are situated close to 
each other in such a way that when a clamping 
50 roller 8 (figure 2) has been moved into a downward 
position the piece 5 of the strip of unvulcanized 
rubber on the strings 13 is sufficiently clamped 
between the strings 13 and clamping roller 8 
moved downwardly as shown in figure 2. The 
55 means for moving the clamping roller 8 (figure 1 
and 2) downwardly and upwardly again are neither 
indicated In the drawings nor discussed, because 
for this means may be used which are obvious for 
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an expert. 

The cutting beam 9 is preferably made of 
Teflon and the upper side of the cutting beam 
shown in figure 1 is composed of two crossec- 
tionally sloping surfaces 18 and 19 which join each 
other via a rounded off surface 20. Each sloping 
surface 18 and 19 is joined via a rounded off 
surface 21, 22 respectively to a side 23, 24 respec- 
tively of the cutting beam. The rounding off 21 is 
such that the knife 10 can be positioned with an 
angle between 10 and 90 degrees with respect to 
the strip 4 of unvulcanized rubber while the knife 
blade bears on the cutting beam. The means for 
moving the cutting beam 9 (figure 1 and 2) upwar- 
dly and downwardly again are neither indicated in 
the drawings nor discussed, because for this 
means may be used which are obvious for an 
expert. 

The apparatus 25 for vibrating the knife 10 with 
high frequency, e.g. ultrasonic frequency, longitudi- 
nally to and fro (consequently in the plane of the 
drawings) Is only schematically Indicated in figure 
1 and 2 and Is not discussed further, because such 
an apparatus is known per se for cutting film of 
synthetic material. Means for moving the apparatus 
25 with the knife 10 from the right to the left and 
back over the width of the strip 4 in figure 4 are 
neither indicated in the drawings nor discussed, 
because for this movement means may be used 
which are obvious for an expert 

It is important that the knife 10 with the drive 
apparatus 25 is pivotably mounted such, that the 
knife in the strip 4 of unvulcanized rubber can 
make a cut with an angle of inclination, which can 
be selected between 10 and 90 degrees with re- 
spect to the length of the strip. Also these pivotable 
securing means for the drive apparatus 25 are 
neither indicated in the drawings nor discussed, 
because for this means may be used which are 
obvious for an expert. 

It Is also important that the free, pointed end of 
the knife 10 is free and remains free with respect 
to the cutting beam 9 and also that it does not 
contact with other members, but the knife blade 
shoukj bear on the cutting beam. 

By clamping the strip 4 of unvulcanized rubber 
between the clamping rollers 7 and 8 and the 
supply conveyor 1, the discharge conveyor 3 re- 
spectively it is prevented that the strip can move, 
because when it moves irregular cuts are the re- 
sult. 

The cutting beam 9 moved upwardly as shown 
in figure 2 stretches the strip 4, resulting in that the 
cut surfaces facing each other move away from 
each other immediately on the movement of being 
cut by the knife 10. The result is that the adhesion 
to each other of cut surfaces of unvulcanized rub- 
ber is prevented. 



Besides, the strip 4 is supported by the cutting 
beam 9 with as a result that a cut without ir- 
regularities is produced in the strip. 

Finally, the conveyor 2 in its normal position as 

5 shown in figure 1 causes a non disturbed convey- 
ance, of the strip 4 from the supply conveyor 1 to 
the discharge conveyor 3. 

Because the knife according to the invention is 
vibrated with high frequency, e.g. ultrasonic fre- 

10 quency, longitudinally to and fro. it is avoided that 
the knife has to be kept moistened with high-grade 
alcohol, which is consumed rapidly and therefore 
should be applied in large quantities in known 
cutting machines with fastly rotating cutting discs 

IS or sawing discs. Using large quantities of high- 
grade alcohol for reducing the friction between 
unvulcanized rubber and cutting discs or sawing 
discs is therefore expensive and is consequently 
avoided by the invention. Also heating of the knife 

20 is avoided according to the invention, because a 
too hot knife causes vulcanisation of unvulcanized 
rubber at the cut and/or contamination of the knife, 
while a too cold knife causes an irregular cut. 
Keeping the knife constantly at the right tempera- 

25 ture has appeared to be hardly possible In practice, 
so that the invention offers a solution for this prob- 
lem. 

Besides, tiie invented device is completely ad- 
justed to the knife vibrating to and fro with high 

30 frequency. That is why the time necessary for 
realising a cut is less than the time necessary for 
building a pneumatic tyre. Furthermore, the inven- 
tion construction makes the optimum use of a knife 
vibrating to and fro with high frequency possible. 

35 Finally, by clamping the strip by means of the 
clamping rollers during cutting and by stretching 
the strip by means of the cutting beam during 
cutting, the fresh cut faces of unvulcanized rubber 
do not have the opportunity of adhere to each 

40 other. Besides, the sti'ip is supported by the cutting 
beam during cutting with a result that tine cut is 
regular. Finally, the strip is well conveyabie from 
tfie suppy conveyor to tiie discharge conveyor by 
means of the intermediate conveyor. 

45 

Claims 

1, A cutting device for cutting strips of unvul- 
50 canized rubber to proper lengths for building a 
pneumatic tyre, in particular a radial tyre, said 
device comprising at least one conveyor and a 
cutting apparatus working crosswise with respect to 
said conveyor for cutting a strip of unvulcanized 
55 rubber, charachterized in that said apparatus for 
cutting said strip comprises means to vibrate a 
knife longitudinally to and fro with high frequency 



e.g. ultrasonic frequency and means to move the 
knife vibrating longitudinally to and fro along a 
track crosswise with respect to said strip. 

2. A cutting device according to claim 1, char- 
acterized by means for clamping said strip against 
the conveyors at both sides of the desired cut and 
by means for subsequently stretching the clamped 
portion of the strip during cutting, said strip being 
put back in condition for conveying by the con- 
veyor by removing the clamping after the strip has 
been cut to the proper length, 

3. A cutting device according to claims 1 or 2, 
characterized by an intermediate conveyor be- 
tween a supply conveyor and a discharge con- 
veyor, said intermediate conveyor being pivotable 
in order to make room for a cutting beam, said 
cutting beam being movable upwardly from a re- 
tired position into a position wherein it pushes a 
strip of unvulcanized rubber upwardly out of Its 
normal position during cutting the strip and the 
cutting beam after the cutting operation being mov- 
able downwardly to the retired position to make 
room for said intermediate conveyor. 

4. A cutting device according to claims 2 or 3. 
charactenzed in that each conveyor comprises 
an endless carrier element for the strip to be con- 
veyed, wherein the carrier element extends over a 
reversing roller situated near said intermediate con- 
veyor and over a supporting roller, each of the 
clamping means comprising a clamping member 
which is movable by the clamping means from a a 
postion releasing the carrier element with the strip 
thereon downwardly into a position for pushing the 
carrier element with the strip downwardly, the re- 
versing roller, the clamping member and the sup- 
porting roller being situated at a sufficient distance 
from each other to clamp the strip on the carrier 
element in the downwardly pushed position of the 
clamping member, wherein the clamping member 
is movable upwardly again from said clamping 
position to the releasing position by means of said 
claimping means. 

5. A cutting device according to claim 4, char- 
acterized in that each carrier consists of a serie 
of endless strings. 

6. A cutting device according to claim 3 or 4. 
characterized In that the intemnediate conveyor 
consists of endless strings running over two revers- 
ing rollers. 

7. A cutting device according to any of the 
preceding claims, characterized In that each 
clamping member is a pressing roller. 

8. A cutting device according to any of the 
preceding claims, characterized in that the upper 
side of the cutting beam is formed such, that 
cutting angles between 10 and 90 degrees can be 
realised when adjusting the angle of inclination of 
said knife. 



9. A cutting device according to claim 8, char- 
acterized in that in cross section the upper side 
of the cutting beam substantially consists of two 
sloping surfaces, which join each other by a cross 

5 sectionally rounded off surface and which each join 
a side wall by a cross sectionally rounded off 
surface. 

10. A cutting device according any of the pre- 
ceding claims, characterized in that when the 

10 cutting beam is situated in the high position, the 
knife with the blade bears on the cutting beam, 
whereas the point of the knife is spaced from said 
cutting beam and the knife extends cantilevered 
from the knife holder. 
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